ABSTRACT BACKGROUND: Palmaris longus, being the most variable muscle of the upper extremity is generally considered important morphologically rather than functionally. The palmar aponeurosis represents the distal part of the tendon of Palmaris longus. CASE DETAILS: We report here a unique case of palmaris longus presenting variation distally as its tendon divides to gain multiple attachments with the fascia covering the abductor pollicis brevis, flexor retinaculum and the tendon of flexor carpi ulnaris. In addition, it also continues as palmar aponeurosis as its normal course. CONCLUSION: Presence of this kind of variation might result in compression of the median and ulnar nerves and may aggravate the complications in case of inflammation of palmar aponeurosis thus mimicking the manifestations of Dupuytren's contracture.
INTRODUCTION
Palmaris longus (PL), phylogenetically degenerated flexor muscle of metacarpophalangeal joint, takes origin from medial epicondyle of humerus as a common flexor origin, and converges distally as a long tendon which crosses the flexor retinaculum superficially. Tendon of the Palmaris longus crosses the retinaculum and fans out as a flat sheet which eventually continues as palmar aponeurosis. The median nerve at the wrist lies partly under cover of the tendon of PL (1) .
Variations of PL muscle are not uncommon. It has been estimated that in about 11% of cases, they are found to be absent (2, 3) . However, a study conducted by Mangala et al reported the agenesis of this muscle in 26% of individuals (4) . Thus, it is often considered more important morphologically than functionally (5) as the palmar aponeurosis is considered to be the degenerated distal part of the PL which marks the probable evidence of retrogression of this muscle. PL is most popular in use as tendon grafts for the wrist without producing any functional deformities. However, variations in its distal attachment are often linked with median nerve and or ulnar nerve compressions. Therefore, variation involving PL cannot be overlooked clinically.
Prevalence of absence of PL tendon has been reported to be between 5.5% and 24% in Caucasian populations and between 4.6% and 26.6% in Asian population (6) . Prevalence of its absence is reported to be higher in females than males, more common in left side than in right side (2, 3, 7) and bilateral rather than in unilateral (3). Variant insertion of PL into thenar eminence (8) , to retinaculum has been reported (9).
Dupuytren's contracture is a progressive disorder characterized by localized thickening and contracture of palmar aponeurosis. Thus, the consequences rendered by the presence of anomalous multiple tendinous insertion of PL may be associated with the symptoms of Dupuytren's contracture.
CASE REPORT
During routine dissection for the medical undergraduate students, we observed a unilateral variation in the insertion pattern of the palmaris longus on the right upper limb of a male cadaver aged about 60 years. Proximally, the palmaris longus took its normal origin from the medial epicondyle of the humerus along with the common flexor tendons. The muscle belly formed the tendon distally and about 5cm above the flexor retinaculum, the tendon bifurcated into two divisions-medial and lateral (Figure 1) . The lateral division further subdivided into 2 slips. The lateral slip of the lateral division was attached to fascia covering the abductor pollicis brevis muscle and its medial slip continued further as the apex of the palmar aponeurosis. The broad medial division merged with the lateral border of the tendon of the flexor carpi ulnaris and flexor retinaculum.
Figure 1: Tendon of palmaris longus dividing into medial (MD) and lateral (LD) divisions and splitting up of LD into medial (MS) and lateral (LS) slips. APB: abductor pollicis longus. FR: flexor retinaculum, MN: median nerve. (L-lateral, M-medial. D-dorsal, P-proximal)

DISCUSSION
Palmaris longus is known to show variations. Reversed palmaris longus condition is one among its common polymorphic variation in which the muscle is fleshy distally and tendinous proximally (7, 10) . Comprehensive summary of reports on reversed palmaris longus, associated with or without compressing the median nerve, by various authors has been reported by Valeria (10) . Individual case reports by various authors documented the variant pattern of distal attachment of the muscle to the tendon of the flexor carpi ulnaris, abductor pollicis brevis muscle, and/or fascia of the forearm, fascia or muscles of hypothenar eminence, any of the long flexor tendons or at the site of metacarpophalangeal joints etc (2, 3). However, report on unique variation with multiple division of tendon of the palmaris longus is not available in the literature survey. Variations at its site of insertion are clinically important as it is closely related to median and ulnar nerves. Sufficient number of reports has been published about the compression of median nerve by palmaris longus (7, (11) (12) (13) (14) (15) as well as ulnar nerve compression (16) . On the other hand, hypertrophic palmaris longus can results in pseudo mass of the forearm (17).
Dupuytren's contracture commonly begins at the root of the ring finger and draws it into palm. Later, this condition generally extends into the little finger. Pull on fibrous flexor sheath results in flexion at interphalangeal joints (18) . This contracture results in flexion deformity of the fingers and loss of hand function with the acute flexion of proximal and middle phalanges as the palmar aponeurosis is attached to them (19) . The variations as we observed here with multiple abnormal attachments of the palmaris longus may aggravate these symptoms with the possible involvement of the thumb. Abnormal attachment to the fascia covering the abductor pollicis brevis muscle may affect the abduction of the thumb. In addition, the tendon of the palmaris longus is commonly used for grafting purposes by the hand surgeons. Variant insertion pattern often misleads the surgeons in such approaches. Therefore, while performing PL graft procedures, surgeons should be aware of this kind of variation in order to avoid accidental damage to the median nerve.
To conclude, multiple divisions of tendon of PL at its site of insertion into neighboring structures cannot be overlooked in the scenario of the inflammation of the palmar aponeurosis mimicking the symptoms of Dupuytren's contracture and compression of the median or ulnar nerves.
